Preterm children have unfavorable motor, cognitive, and functional performance when compared to term children of preschool age  by Maggi, Eliane F. et al.
J Pediatr (Rio J). 2014;90(4):377--383
www.jped.com.br
ORIGINAL ARTICLE
Preterm  children  have  unfavorable  motor,  cognitive,
and functional  performance  when  compared  to term
children of  preschool  age,
Eliane F. Maggia, Lívia C. Magalhãesb, Alexandre F. Camposc,
Maria Cândida F. Bouzadad,∗
a Hospital  das  Clínicas,  Universidade  Federal  de  Minas  Gerais  (UFMG),  Belo  Horizonte,  MG,  Brazil
b School  of  Physical  Education,  Physical  Therapy  and  Occupational  Therapy,  Universidade  Federal  de  Minas  Gerais,  Belo
Horizonte, MG,  Brazil
c Faculdade  de  Filosoﬁa  e  Ciências  Humanas,  Universidade  Federal  de  Minas  Gerais  (UFMG),  Belo  Horizonte,  MG,  Brazil
d Department  of  Pediatrics,  Faculdade  de  Medicina,  Universidade  Federal  de  Minas  Gerais  (UFMG),  Belo  Horizonte,  MG,  Brazil
Received 2  August  2013;  accepted  16  October  2013










Objective:  to  compare  the  motor  coordination,  cognitive,  and  functional  development  of
preterm and  term  children  at  the  age  of  4  years.
Methods:  this  was  a  cross-sectional  study  of  124  four-year-old  children,  distributed  in  two
different groups,  according  to  gestational  age  and  birth  weight,  paired  by  gender,  age,  and
socioeconomic  level.  All  children  were  evaluated  by  the  Movement  Assessment  Battery  for
Children  --  second  edition  (MABC-2),  the  Pediatric  Evaluation  of  Disability  Inventory  (PEDI),  and
the  Columbia  Mental  Maturity  Scale  (CMMS).
Results:  preterm  children  had  worse  performance  in  all  tests,  and  29.1%  of  the  preterm  and  6.5%
of  term  groups  had  scores  on  the  MABC-2  indicative  of  motor  coordination  disorder  (p  =  0.002).
In  the  CMMS  (p  =  0.034),  the  median  of  the  standardized  score  for  the  preterm  group  was  99.0
(±  13.75)  and  103.0  (±  12.25)  for  the  term  group;  on  the  PEDI,  preterm  children  showed  more
limited  skill  repertoire  (p  =  0.001)  and  required  more  assistance  from  the  caregiver  (p  =  0.010)
than  term  children.
Conclusion:  this  study  reinforced  the  evidence  that  preterm  children  from  different  socio-
economic backgrounds  are  more  likely  to  have  motor,  cognitive,  and  functional  development
impairment,  detectable  before  school  age,  than  their  term  peers.
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Crianc¸as  pré-termo  apresentam  desempenho  motor,  cognitivo  e  funcional
desfavorável  em  relac¸ão  a  neonatos  a  termo  em  idade  pré-escolar
Resumo
Objetivo:  comparar  o  desenvolvimento  da  coordenac¸ão  motora,  o  desenvolvimento  cognitivo
e o  desempenho  funcional  de  crianc¸as  nascidas  pré-termo  e  a  termo,  aos  quatro  anos  de  idade.
Métodos:  estudo  transversal  com  124  crianc¸as  de  quatro  anos  de  idade,  distribuídas  em  dois
grupos distintos,  de  acordo  com  a  idade  gestacional  e  peso  ao  nascimento,  pareadas  com  relac¸ão
ao sexo,  idade  e  nível  socioeconômico.  Todas  as  crianc¸as  foram  avaliadas  pelos  testes  Movement
Assessment  Battery  for  Children  --  Second  Edition  (MABC-2),  Inventário  de  Avaliac¸ão  Pediátrica
de  Incapacidade  (PEDI)  e  Escala  de  Maturidade  Mental  Colúmbia  (EMMC).
Resultados: as  crianc¸as  pré-termo  tiveram  pior  desempenho  em  todos  os  testes,  sendo  que
29,1% das  crianc¸as  do  grupo  pré-termo  e  6,5%  do  grupo  a  termo  apresentaram  pontuac¸ão  no
MABC-2  indicativa  de  sinais  de  transtorno  da  coordenac¸ão  motora  (p  =  0,002).  No  Columbia
(p  =  0,034),  a  mediana  do  resultado  padronizado  para  o  grupo  pré-termo  foi  de  99,0  (±13,75),
e  do  grupo  a  termo  foi  103,0  (±12,25);  no  PEDI,  crianc¸as  pré-termo  tiveram  menor  repertório
de  habilidades  (p  =  0,001)  e  necessitaram  de  maior  assistência  do  cuidador  (p  =  0,010)  do  que
as  crianc¸as  a  termo.
Conclusão:  este  estudo  reforc¸a as  evidências  de  que  crianc¸as  pré-termo,  de  diferentes  níveis
socioeconômicos, são  mais  propensas  a  apresentarem  alterac¸ões  no  desenvolvimento  motor,
cognitivo  e  funcional,  detectáveis  antes  da  idade  escolar,  que  seus  pares  nascidos  a  termo.
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he  increased  rates  of  preterm  births  in  Brazil  in  recent
ears1 has  made  it  important  to  predict  the  outcome  of  these
hildren, not  only  due  to  the  increased  mortality  risk,  but
lso because  gestational  age  and  birth  weight  are  impor-
ant indicators  of  biological  risk  for  developmental  delay.1--5
ongitudinal  studies  have  demonstrated  that  approximately
5% of  preterm  infants  with  very  low  birth  weight  are  at  risk
or severe  neurodevelopmental  dysfunctions5--9 and,  in  the
bsence of  major  disorders,  30%  to  50%  of  them  have  subtle
otor, cognitive,  and  behavioral  difﬁculties,5--7,10,11 which
an be  detected  in  preschoolers.6,12--15 Many  of  these  chil-
ren attend  regular  schools,  but  experience  difﬁculties  in
earning and  performing  activities  of  daily  living,  and  show
oor academic  performance.3,6,8,10,12,13
Although  long-term  developmental  changes  in  preterm
hildren are  well  described  in  the  literature,  the  emer-
ence of  these  difﬁculties  at  preschool  age  is  less  well
ocumented. It  is  important  to  investigate  the  develop-
ent at  preschool  age,  considering  that  an  assessment
ocused on  motor  coordination,  cognitive  development,
nd functional  performance  at  early  ages  could  iden-
ify preterm  infants  at  risk  for  developmental  disorders,
nabling early  intervention  and  allowing  parents  to  be
lerted regarding  the  potential  difﬁculties  their  chil-
ren might  experience,  prior  to  the  start  of  elementary
chool.
The aim  of  this  study  was  to  compare  the  development  of
otor coordination,  cognitive  development,  and  functional
erformance in  preterm  and  full-term  children  at  4  years
f age.  The  hypothesis  investigated  was  that  at  this  age,
onsidering the  same  social  level,  children  born  preterm
ho are  apparently  normal  have  signiﬁcantly  lower  motor,
d
g
(ognitive,  and  functional  performance  than  their  full-term
eers.
ethods
his  cross-sectional,  observational  study  was  conducted
rom June  of  2010  to  August  of  2011,  with  a  convenience
ample recruited  from  patients  of  the  Follow  up  Clinic  for
hildren at  Risk  Children  (Ambulatório  de  Acompanhamento
 Crianc¸a de  Risco  --  ACRIAR),  from  two  private  practices
s well  as  from  four  public  and  ﬁve  private  schools  in  Belo
orizonte, state  of  Minas  Gerais.
The  study  included  children  aged  from  4  years  to  4
ears and  11  months,  divided  into  two  distinct  groups
ccording to  gestational  age  and  birth  weight,  matched
or gender,  age,  and  socioeconomic  status.  For  sample  size
alculation, analysis  of  variance  (ANOVA)  for  two  groups
as used,  assuming  the  same  number  of  observations  per
roup. For  a  signiﬁcance  level  of  5%  and  80%  power,  a
inimum of  45  children  per  group  was  estimated,  with
 total  of  90  children.  The  preterm  group  (PT)  included
2 children  with  gestational  age  ≤  34  weeks  and  birth
eight ≤  1,500  g,  and  the  full-term  group  (FT)  group
ncluded 62  children  with  gestational  age  ≥  37  weeks  and
irth weight  ≥  2,500g.  Each  group  had  an  equal  number
31) of  males  and  females.  The  PT  group  was  recruited
n the  follow-up  clinic,  schools,  and  private  practices,
nd the  FT  group  was  recruited  from  public  and  private
chools.
Both groups  consisted  of  apparently  normal  children  with
o evidence  of  diagnoses  such  as  cerebral  palsy,  intellectual
isability, genetic  disorders,  and  malformations.  In  the  PT
roup, three  had  grade  III  peri-intraventricular  hemorrhage


















































dMotor,  cognitive,  and  functional  performance  of  preterm  ch
no  history  of  neonatal  complications.  Data  related  to  the
children’s birth  and  neonatal  complications  were  obtained
from the  discharge  summary  and  the  Child  Health  Hand-
book. Other  information,  such  as  education  and  profession
of the  parents,  were  provided  by  parents.  Only  children
whose parents  signed  the  informed  consent  authorizing  their
participation in  the  study  were  evaluated.
Data  were  collected  to  be  representative  of  children  of
low socioeconomic  level,  selected  from  the  follow  up  clinic
and public  schools,  and  children  of  high  socioeconomic  level,
recruited  from  private  practices  and  private  schools.  The
economic classiﬁcation  was  estimated  using  the  Economic
Classiﬁcation Criteria  (ECC)  proposed  by  the  Brazilian  Asso-
ciation of  Businesses  and  Research.16
All  children  who  participated  in  this  study  were  evalu-
ated through  the  Movement  Assessment  Battery  for  Children
- second  edition  (MABC-2),  the  Pediatric  Evaluation  of  Dis-
ability Inventory  (PEDI),  and  the  Columbia  Mental  Maturity
Scale (CMMS)  by  the  ﬁrst  author,  who  was  previously  trained
in the  application  of  each  test.  Since  MABC-2  is  a  test  of
performance, inter-rater  reliability  was  veriﬁed  before  data
collection through  the  scoring  of  ten  children  evaluated
jointly and  scored  independently,  with  the  speciﬁc  purpose
of checking  reliability,  obtaining  an  index  of  0.82  (intraclass
correlation) for  the  total  percentile  of  motor  classiﬁcation.
MABC-217 is  a  screening  test  used  to  identify  motor
impairment in  children  aged  three  to  16  years  and  11
months, divided  by  age  range;  only  the  ﬁrst  age  band,  for
children ages  3  years  to  6  years  and  11  months,  was  used
this study.  The  test  consists  of  eight  tasks  that  assess  man-
ual dexterity,  static  and  dynamic  balance,  and  ball  skills.
According to  this  test’s  criteria,  this  study  considered  that
children with  scores  ≤  ﬁfth  percentile  had  motor  coordina-
tion problems  or  atypical  performance;  scores  from  the  sixth
to  the  15th  percentile  indicated  suspected  cases;  and  chil-
dren with  scores  above  the  16th  percentile  were  considered
as having  normal  motor  performance.  The  MABC-2  does  not
have  normative  data  for  Brazilian  children,  but  it  has  been
used in  research,  including  in  the  area  of  prematurity.18,19
There  is  evidence  of  the  validity  of  the  MABC-2  in  different
countries,20,21 and  the  present  study  compared  data  from
two Brazilian  samples.
The PEDI22 is  a  questionnaire  administered  as  a  struc-
tured interview  with  parents  or  one  of  the  child’s  caregivers,
which reports  on  the  functional  proﬁle  of  children  between
6 months  and  7  years  and  6  months,  in  three  levels  of  func-
tion: self-care,  mobility,  and  social  function.  The  functional
proﬁle documented  by  PEDI  describes  both  the  skills  avail-
able in  the  child’s  repertoire  to  perform  activities  and  tasks
of daily  living  (Part  1),  as  well  as  the  level  of  independence
or the  amount  of  help  provided  by  the  caregiver  (Part  2),
and the  environmental  modiﬁcations  that  are  necessary  for
functional performance  (Part  3).  The  self-care  subscale  of
part 1  (functional  skills  [FS])  and  part  2  (caregiver  assistance
[CA]) were  used  in  this  study.  In  Part  1,  each  item  is  eval-
uated as  a  score  of  1  (if  the  child  is  able  to  perform  the
activity of  daily  living)  or  a  score  of  0  (if  the  child  is  not
able to  perform  it).The scores  given  to  items  are  summed,  resulting  in  a  total
gross score.  In  part  2,  the  amount  of  caregiver  assistance
is measured  on  an  ordinal  scale  ranging  from  0  (indicating




he  performance),  with  intermediate  graduations.  The  score
iven  for  the  tasks  are  added,  resulting  in  a  raw  score  of
ndependence, which  is  converted  into  a  standardized  score,
djusted for  the  child’s  age.  The  PEDI  has  been  translated
nd culturally  adapted  to  Brazilian  children.22
The  CMMS23 test  is  applied  individually,  with  a  mean  dura-
ion of  15  to  20  minutes,  and  provides  an  estimate  of  general
easoning capacity  of  children  aged  3  years  and  6  months
o 9  years  and  11  months.  The  92  items  are  organized  in  a
eries of  eight  scales,  and  the  children  performs  the  seg-
ent corresponding  to  the  most  appropriate  level  for  their
hronological age.  The  raw  score  is  obtained  by  the  num-
er of  items  correctly  answered  by  the  child,  which  can  be
onverted into  derived  scores.
The  Age  Standardized  Result  (ASR)  is  a  numeric  index  that
ndicate the  children’s  status  when  their  general  reason-
ng capacity  is  compared  to  that  of  other  children  of  the
ame age  from  the  normative  sample.  The  ASR  can  be  con-
erted to  percentile,  which  is  one  of  the  most  popular  ways
o interpret  performance  on  standardized  tests.  A  standard-
zed version  for  Brazilian  children  was  used  in  the  present
tudy.
Before each  child’s  evaluation,  parents  were  contacted
y telephone  or  by  letter  sent  by  the  school  to  inform  them
bout the  research,  clarify  the  study  objectives,  and  request
heir cooperation.  The  letter  included  a  short  questionnaire
bout their  child’s  birth  and  place  for  signature,  authoriz-
ng the  child’s  participation  in  the  study.  This  study  was
pproved by  the  Research  Ethics  Committee  of  the  Univer-
idade Federal  de  Minas  Gerais  (UFMG).
The  descriptive  results  were  obtained  through  abso-
ute and  relative  frequencies  for  categorical  variables,
hereas measures  of  central  tendency  and  dispersion  were
sed for  quantitative  variables.  Quantitative  variables  were
ssessed  for  normal  distribution  using  the  Shapiro-Wilk’s
est. Student’s  t-test  was  used  for  variables  that  had  normal
istribution, while  the  nonparametric  Mann-Whitney  test
as used  for  those  that  did  not,  when  comparing  the  groups.
Exact  and  asymptotic  chi-squared  tests  were  used  to
ssess the  association  between  groups  and  categorical
ariables. The  Kruskal-Wallis  test  was  used  to  verify  the
ssociation between  level  of  motor  performance  and  results
n cognitive  and  functional  tests.  Regression  analysis  was
sed to  investigate  the  impact  of  gestational  age  and  birth
eight on  test  scores.  The  signiﬁcance  level  was  set  at  0.05
or all  analyses.
esults
 total  of  124  children,  divided  into  two  distinct  groups,
ere evaluated.  The  sociodemographic  and  perinatal  mor-
idity data  are  shown  in  Table  1.  The  quantitative  variables
hat showed  signiﬁcant  differences  in  the  comparisons
etween groups  were  gestational  age  and  birth  weight.
Fig.  1  presents  the  results  of  motor,  functional,  and  cog-
itive performance  for  the  PT  and  T  groups.  Signiﬁcant
ifferences between  groups  were  observed  in  all  tests,  with
etter performance  for  the  children  in  the  T  group.
Table  2  presents  the  motor  performance  classiﬁcation
ccording to  the  MABC-2  for  the  two  groups;  a  higher
requency of  motor  coordination  signs  and  problems  was
380  Maggi  EF  et  al.
Table  1  Characteristics  of  preterm  and  term  children  regarding  sociodemographic  and  perinatal  variables.
Variables  Term  n  =  62  Preterm  n  =  62  p-value
Gender,  n  (%)
Male 31  (50.0)  31  (50.0)  1.000a
Gestational  age,  weeks,  med  (IQR)  39.00  (2.0)  29.50  (4.0)  0.000b
Weight,  grams  med  (IQR)  3,205.00  (511.3)  1,237.50  (401.3)  0.000b
IPVH,  n(%)
Grade  I-II 0 (0.0) 9 (14.5)
Grade  III-IV 0 (0.0) 3 (4.8)
No  IPVH 62 (100.0) 50 (80.6)
Bronchopulmonary  dysplasia,  n  (%)
Yes  0  (0.0)  21  (33.9)
No  62  (100.0)  41  (66.1)
Retinopathy  of  prematurity,  n  (%)
Yes 0 (0.0)  30  (48.4)
No  62  (100.0)  32  (51.6)
Socioeconomic  level,  n  (%)
Socioeconomic Class  A  16  (25.8)  13  (21.0)  0.933c
Socioeconomic  Class  B  15  (24.2)  18  (29.0)
Socioeconomic  Class  C  28  (45.2)  28  (45.2)
Socioeconomic  Class  D  3  (4.8)  3  (4.8)
Level  of  schooling,  n  (%)
Elementary School  6  (9.7)  11  (17.7)  0.441a
Complete  Elementary  School  10  (16.1)  12  (19.4)
Complete  High  School  19  (30.6)  19  (30.6)
Complete  College/University  27  (43.6)  20  (32.3)
med, median; IQR, interquartile range (Q1-Q3); IPVH; intra-periventricular hemorrhage; Class A, Class A1 + A2; Class B, Class B1 + B2;
Class C, Class C1 + C2.















c Exact Pearson’s chi-squared test.
bserved  in  the  PT  group.  Preterm  children  with  atypical
otor performance  (MABC-2  ≤  5%)  had  a  worse  outcome
n the  CMMS  test  (p  =  0.003),  but  there  was  no  signiﬁcant
ifference regarding  functional  performance  (PEDI-FS:  p  =
.897; and  PEDI-CA:  p  =  0.697).  At  the  regression  analysis,
o signiﬁcant  association  was  found  between  gestational  age
r  weight  and  scores  in  the  motor,  cognitive,  and  functional
ests. Although  some  preterm  children  had  PIVH,  the  Mann-
hitney test  indicated  a  signiﬁcant  difference  between
hildren with  and  without  hemorrhage  only  in  the  CMMS  test





Table  2  Classiﬁcation  of  motor  performance  according  to  the  M
(MABC-2)  in  term  and  preterm  children.
Classiﬁcation  
n  
Typical  child  (percentile  >  16%)  50  
Suspected  child  (percentile  between  6%  and  15%)  8  
Atypical  child  (percentile  ≤  5%)  4  
Total 62  
a adjusted residuals.
b asymptotic chi-squared test.erformance  on  any  of  the  tests  between  children  with  and
ithout bronchopulmonary  dysplasia.
iscussionhe  results  of  the  present  study  demonstrated  that  a  sig-
iﬁcant proportion  of  apparently  normal  preterm  children
ad worse  motor,  cognitive,  and  functional  performance  at
reschool age  than  their  peers  born  at  full-term.
ovement  Assessment  Battery  for  Children-Second  Edition  -
Term  Preterm  p
%  n  %
80.6a 33  53.2a
12.9  11  17.7  0.002b
6.5  18  29.1




































oMotor,  cognitive,  and  functional  performance  of  preterm  ch
In  the  motor  area,  children  from  the  PT  group  obtained
signiﬁcantly lower  scores  on  the  MABC-2  test.  These  results
are consistent  with  national  and  international  studies  show-
ing that  preterm  and  very-low  birth  weight  children  aged  4
to 6  years  had  signiﬁcantly  greater  motor  impairment  than
children born  full-term.12,13,18,24,25
In  a  study  by  Oliveira  et  al.18 to  assess  the  association
between low  birth  weight,  prematurity,  environmental  fac-
tors, and  cognitive  and  motor  development  of  children  aged
5 and  6  years  old,  it  was  observed  that  preterm  children
had signiﬁcantly  lower  scores  on  the  MABC-2  test,  whose
motor performance  was  below  that  expected  for  age.  In
addition to  the  difference  between  the  groups,  the  results  of
our study  showed  that  preterm  children  with  poorer  motor
performance had  worse  outcome  in  the  CMMS,  which  is
also consistent  with  the  literature.9,12,26 For  instance,  Howe
et al.,12 comparing  the  performance  of  preterm  and  full-
term children  at  5  years  of  age,  found  a  higher  rate  of
cognitive, visual-motor,  and  adaptive  behavior  problems  in
preterm children  with  motor  difﬁculties.
Contrary  to  the  evidence,  no  association  was  observed
between birth  weight  and  gestational  age  and  motor,  cog-
nitive, and  functional  development  in  the  preterm  group.
One possible  explanation  for  this  result  is  the  inﬂuence
of socioeconomic  factors.  Considering  that  the  sample
included different  socioeconomic  levels,  it  was  observed
that preterm  children  with  lower  gestational  age  were  those
of higher  socioeconomic  status,  which  have  access  to  better-
quality neonatal  care.  These  children’s  development  also
occur in  more  stimulating  environments,  which  may  have
inﬂuenced test  performance.
In  the  MABC-2  classiﬁcation  (Table  2),  the  prevalence
of signs  of  coordination  disorders  was  29.1%  among  chil-
dren in  the  PT  group,  and  was  signiﬁcantly  higher  than  the
6.5% in  the  FT  group,  using  the  ﬁfth-percentile  cutoff.  The
present results  are  in  agreement  with  values  found  in  the
literature, which  reports  rates  of  motor  impairment  ran-
ging from  5%  to  6%  in  the  term  and  from  30%  to  50%  in  the
preterm populations.3,9,10,12 The  studies  by  Foulder-Hughes
and Cooke9 and  by  Howe  et  al.12 reported  rates  of  30.7%























Figure  1  Performance  at  the  MABC-2,  PEDI  and  Columbia
tests for  the  full-term  and  preterm  groups.





















In  the  cognitive  test,  children  from  the  PT  group
ad worse  performance  than  the  FT  group.  These  results
orroborate the  ﬁndings  of  other  authors  who  have  demon-
trated that  preterm  infants  have  cognitive  development
ithin the  normal  range;  however,  when  compared  with
heir peers  born  full-term,  they  demonstrate  signiﬁcantly
oorer performance  on  cognitive  and  neuropsychological
ests.5,12,14,27,28 Espírito  Santo  et  al.,27 in  a  study  aiming  to
ssess cognitive  and  behavioral  development  of  80  preterm
nfants with  low  birth  weight,  aged  4  to  5  years,  observed
 higher  incidence  of  cognitive  dysfunction  and  behavioral
isorders in  preterm  infants,  whose  intellectual  level  was
ated as  predominantly  medium  or  medium-low.
Conversely,  Méio  et  al.,28 assessing  the  cognitive  devel-
pment at  preschool  age  of  very-low  birth  weight  preterm
nfants, observed  that  the  mean  intelligence  quotient,  using
he  WPPSI-R,  was  below  the  normal  range,  close  to  bor-
erline functional  deﬁcit  at  the  evaluation.  However,  their
ample included  children  with  neurological  impairment,
ehavioral disturbance,  and  visual  function  impairment,
hich could  have  inﬂuenced  their  results.
Consistent  with  the  literature,  the  presence  of  atypi-
al motor  performance  and  history  of  PIVH  contribute  to
ncrease the  difference  in  cognitive  performance  between
he PT  and  T  groups.
Regarding  the  PEDI,  the  present  results  demonstrated
hat, regardless  of  the  level  of  motor  performance,  chil-
ren in  the  PT  group  had  lower  functional  skill  repertoire
nd required  greater  caregiver  assistance  than  children  in
he FT  group.
Other studies  have  also  shown  that  preterm  children  have
orse performance  in  activities  of  daily  living  when  com-
ared to  full-term  peers.12,29 At  4  years  old,  many  self-care
asks are  expected  to  be  carried  out  with  minimal  caregiver
ssistance.29 However,  in  preterm  children,  functional  per-
ormance represents  the  junction  of  their  capacities  and
imitations, and  it  may  be  affected  by  motor  delay  and
ealth status.  Thus,  a  child  who  is  clumsy  or  has  gross  and/or
ne motor  coordination  problems  may  not  be  able  to  button
r zip  up  clothes,  and/or  use  the  toilet  independently.29
Additionally,  the  literature  also  indicates  that,  in  the
elationship between  preterm  children  and  their  caregivers,
he latter  tend  to  exert  a  more  dominant  role  in  the  inter-
ction and  for  a  longer  period  of  time,  when  compared  to
aregivers of  children  born  full-term.29,30 This  behavior  can
e attributed,  as  reported  by  some  mothers,  to  the  tendency
o distraction  and  difﬁculty  completing  the  requested  tasks,
.e., the  greater  participation  of  parents  or  caregivers  in
unctional activities  derives  from  the  lower  participation  of
he children.
Another factor  that  can  justify  the  extra  help  from  par-
nts of  preterm  children  in  self-care  activities  may  be
elated to  the  tendency  to  overprotect  these  children,  who
re more  vulnerable  from  birth;  this  tendency  may  manifest
s an  underestimation  of  these  children’s  capacities.29,30
hus,  the  functional  performance  at  4  years  of  age  can
e inﬂuenced  both  by  prematurity  and  the  environmental
ontext of  the  child.This study  has  some  limitations,  since  due  to  the  lack
f standardized  tools  to  assess  the  development  of  motor
oordination in  Brazilian  children,  the  use  of  imported  tests



















































he  control  group,  tested  under  the  same  conditions  as  the
tudy group.
Another limitation  was  the  fact  that  the  researcher  had
rior knowledge  of  which  group  each  child  belonged  to;
owever, training  was  undertaken  and  the  inter-examiner
eliability was  veriﬁed  to  ensure  examiner’s  impartiality.
his study  was  cross-sectional  and  had  a  convenience  sam-
le; although  prospective  studies  are  more  adequate  to
valuate the  development  of  premature  infants,  these  are
ifﬁcult to  perform  in  Brazil.  Moreover,  as  this  study  aimed
o assess  a  speciﬁc  time  in  preschool,  the  cross-sectional
esign was  chosen.
This  study  augments  the  evidence  that  preterm  infants
re more  likely  to  have  worse  motor,  cognitive,  and
unctional performance  than  their  peers  born  full-term,
mphasizing the  importance  of  early  assessment,  as  these
hanges are  already  detectable  at  preschool  age.  Differ-
ntiating it  from  other  Brazilian  studies  on  the  subject  is
he fact  that  its  sample  included  children  from  different
ocioeconomic levels.
Considering the  high  rates  of  survival  for  preterm  infants
ith low  birth  weight,  even  in  developing  countries,  the
esults of  this  study  may  help  in  the  planning  of  educational
eeds for  this  at-risk  population.
It  has  been  conﬁrmed  that  children  born  prematurely
onstitute an  at-risk  group,  and  may  beneﬁt  from  effective
ducational or  therapeutic  intervention  programs.  It  is  note-
orthy that  there  is  better  knowledge  about  the  evolution  of
reterm newborns  who  have  evident  neurological  signs  and
eceive early  diagnosis;  however,  children  with  mild  seque-
ae, which  will  manifest  later,  are  not  yet  provided  proper
ttention, especially  in  the  public  healthcare  system.  Objec-
ive data  documenting  functional  sequelae  in  these  children
ay encourage  the  development  of  preventive  programs  for
evelopmental stimulation,  which  are  still  scarce  in  Brazil.
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